Development of the coronary arteries in a murine model of transposition of great arteries.
Transposition of great arteries in humans is associated with a wide spectrum of coronary artery patterns. However, no information is available about how this pattern diversity develops. We have studied the development of the coronary arteries in mouse embryos with a targeted mutation of perlecan, a mutation that leads to ventriculo-arterial discordance and complete transposition in about 70% of the embryos. The perlecan-deficient embryos bearing complete transposition showed a coronary artery pattern consisting of right and left coronary arteries arising from the morphologically dorsal and ventral sinuses of Valsalva, respectively. The left coronary artery gives rise to a large septal artery and runs along the ventral margin of the pulmonary root. In the earliest embryos where transposition could be confirmed (12.5 d post coitum), a dense subepicardial vascular plexus is located in this ventral margin. In wild-type mice, however, capillaries are very scarce on the ventral surface of the pulmonary root and the left coronary artery runs dorsally to this root. We suggest that the establishment of the diverse coronary artery patterns is determined by the anatomical arrangement and the capillary density of the peritruncal vascular plexus, a plexus that spreads from the atrio-ventricular groove and grows around the aortic or pulmonary roots depending on the degree of the short-axis aortopulmonary rotation. This simple model, based on very few assumptions, might explain all the observed variation of the coronary artery patterns in humans with transposition, as well as our observations on the perlecan-deficient and the normal mice.